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Description
FIELD OF THE INVENTION

[0001] The application relates to the field of immuno-
diagnostic testing and in particular to an immunological
test element having at least one test chamber and cov-
ered by a pierceable foil layer. The foil layer is defined
by at least one weakened portion that permits puncture,
such as by a fluid dispensing and aspirating element, in
order to facilitate access to the contents of the test cham-
ber.

BACKGROUND OF THE INVENTION

[0002] Immunological agglutination reactions are
presently used foridentifying various kinds of blood types
as well as for detecting various kinds of antibodies and
antigens in blood samples and other aqueous solutions.
In such procedures, a sample of red blood cells is mixed
with serum or plasma in either test tubes or microplates,
wherein the mixture is incubated and then centrifuged.
Various reactions then occur or do not occur depending
on, for example, the blood types of the red blood cells or
whether certain antibodies are present within the blood
sample. These reactions manifest themselves as clumps
of cells or as particles with antigens or antibodies on their
surfaces, referred to as agglutinates. The failure of any
agglutinates to appear indicates no reaction has oc-
curred, while the presence of agglutinates, depending on
the size and amount of the clumps formed, indicates the
presence of a reaction and the level of concentration of
cells and antibodies in the sample and reaction strength.
[0003] As described, for example, in U.S. Patent No.
5,512,432 to LaPierre et al., and rather than using micro-
plates or test tubes, another form of agglutination test
method has been developed and successfully commer-
cialized. According to this method, gel or glass bead mi-
croparticles are contained within a small column, referred
to as a microcolumn or a microtube. A reagent, such as
anti-A, is dispensed in a diluent in the microcolumn and
test red blood cells are placed in the reaction chamber
above the column. The column, which is typically one of
a plurality of columns formed in a transparent card or
cassette, is then centrifuged. The centrifugation acceler-
ates the reaction, if any, between the red blood cells and
the reagent, and also urges any cells toward the bottom
of the column. In the meantime, the glass beads or the
gel material acts as a filter, and resists orimpedes down-
ward movement of the particles in the column. As aresult,
the nature and distribution of the particles in the micro-
column provides a visual indication of whether any ag-
glutination reaction has occurred, and if such a reaction
has occurred, the strength of the reaction based on the
relative position of the agglutinates in the column. If no
agglutination reaction has occurred, then all or virtually
all of the red blood cells in the microtube will pass down-
ward during the centrifugation procedure, to the bottom
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of the column in the form of a pellet. Conversely and if
there is a strong reaction between the reagent and the
red blood cells, then virtually all of the red blood cells will
agglutinate, and large groupings will form at the top of
the microtube above the gel or bead matrix in that the
matrix is sized not to let these clumps pass through. Re-
actions falling between these latter two extremes are pos-
sible in which some but not all of the red blood cells will
have agglutinated. The percentage of red blood cells that
agglutinate and the size of the agglutinated particles each
have a relationship with the strength of the reaction. Fol-
lowing the centrifugation process and after all processing
steps have been completed, the microtube is visually ex-
amined by either a human operator or by machine vision
and the reaction between the red blood cells and the
reagent is then classified. The reaction is classified as
being either positive or negative, and if positive, the re-
action is further classified into one of four classes de-
pending on the strength of the reaction.

[0004] Currently, so-called gel cards and/or bead cas-
settes are known test elements that employ a plurality of
microtubes for purposes of creating agglutination reac-
tions as described above for purposes of blood grouping,
blood typing, antigen or antibody detection and other re-
lated applications and uses. These test elements com-
monly include a planar substrate that supports a plurality
of transparent columns or microtubes, each of the col-
umns containing a quantity of an inert material, such as
a gel material or a plurality of glass beads, respectively,
that is disposed in an aqueous slurry that includes an
antibody or antigen or is provided with a carrier-bound
antibody or antigen, each of the foregoing being provided
by the manufacturer. A pierceable wrap completes the
assembly of the test element, the wrap, which may be,
for example, in the form of an adhesively or otherwise-
attached foil wrap, covering the top side of the test ele-
ment, in order to cover the contents of each column. Once
pierced, aliquots of patient sample and possibly reagents
(e.g., if reagents are not first added by the manufacturer
or additional reagents, depending on the test) can be
added to the columns, either manually or using automat-
ed apparatus. The test element thus containing patient
sample (e.g., red blood cells and sera) is then incubated
and following incubation, the test element is spun down
by centrifugation, as noted above, in order to accelerate
an agglutination reaction that can be graded either based
on the position of agglutinates within each transparent
column of the test element or cassette or due to a lack
of agglutination based on the cells settling at the bottom
of the test column. US 5578269, W0O2007/130846, US
2007/0034592 show examples of puncturable wraps
[0005] As noted, each of these test elements include
a foil wrap disposed at the top of the card or cassette
covering the columns wherein the wrap can be pierced
prior to the dispense of the patient sample, reagents, or
other material into at least one microtube of the test el-
ement. The foil wrap forms a seal relative to the contents
of the columns to prevent contamination and also pre-
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vents the contents of the columns from drying out or de-
grading.

[0006] A number of automated or semi-automated ap-
paratus, such as those manufactured by Ortho-Clinical
Diagnostics, Inc., DiaMed A.G., and Grifols, are known
that utilize plurality of gel cards or bead cassettes, such
as those manufactured and sold by MicroTyping Sys-
tems, Inc., DiaMed A.G., and BioRad, among others.
Typically, these apparatus employ separate assemblies
to accomplish the piercing function. In one known ver-
sion, a pipette assembly probe is used to directly punc-
ture the foil wrap. Using the metering probe for puncture
wherein contact is made with the contents of the test
columns means that this probe must undergo a separate
washing operation following the piercing step before use
thereof can be resumed to avoid contamination. In addi-
tion to potential contamination issues, there are also re-
lated issues dealing with spillage as well as fluidic carry-
over. In addition, washing operations add levels of com-
plexity to the size and manufacture of the apparatus as
well as hinder potential throughput time. In another
known apparatus, a piercing assembly is provided having
a plurality of dedicated puncture elements used to punc-
ture the seals for each of the test chambers of a test
element. This dedicated apparatus also adds a level of
complexity, including an increase to the size of the overall
footprint of the apparatus. The latter assembly also re-
quires washing operations of the puncture elements
themselves prior to any re-use thereof. Furthermore, the
latter puncture assembly operates with only a fixed
number of configurations wherein typically all of the test
columns of the test card are punctured, even for tests in
which certain columns are not necessarily required. Still
other testelements are accessed by removal of the entire
foil strip prior to processing.

SUMMARY OF THE INVENTION

[0007] According to one aspect, there is provided an
immunodiagnostic test element as defined in claim 1.
[0008] By providing at least one pre-stressed portion,
the foil wrap is drastically weakened locally, thereby en-
abling each pre-stressed portion to be easily punctured,
for example, using a disposable fluid aspirating dispens-
ing member, such as a metering tip. Moreover, the pre-
stressed portions are also locally deformed and assume
a bowl-like concave shape. Alternatively, the pre-stress-
ing can be performed on the wrap prior to covering of the
test element with the wrap.

[0009] According to another aspect, there is provided
a method as defined in claim 11.

[0010] The above method additionally includes the
step of performing the pre-stressing step prior to testing
said test element, said prestressing step being performed
within an immunodiagnostic testing apparatus by means
of atleastone of a metering probe and a dedicated mech-
anism.

[0011] The pre-stressed portion causes local deforma-
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tion of the foil wrap, creating an indentation that is in-
wardly curved, forming a substantially bowl-like appear-
ance. This portion can then be easily punctured by a sep-
arate element. According to one version, a disposable
fluid aspirating/dispensing element can be used in lieu
of a metering probe to puncture the weakened foil wrap.
This disposable element can be used in order to puncture
the foil seal and dispense patient sample in a single op-
eration.

[0012] One advantage that is realized by the present
invention is that contamination within an automated im-
munodiagnostic testing apparatus is markedly reduced.
In addition, the mechanism that creates the weakened
pre-stressed portion of the foil wrap does not require a
separate washing operation in that this mechanism does
not contact any of the contents of the test element.
[0013] Moreover, the geometry of the weakened foil
wrap portion provides a bowl-like feature that reduces
the incidence of splashing or drainage of sample or rea-
gent into adjacent wells or columns.

[0014] The herein described apparatus and method
provides considerable cost savings as well as consider-
able improvements in throughput when used in conjunc-
tion with an automated apparatus.

[0015] In addition, the number of punctures made to
any given test element can easily be varied wherein all
or only some of the test columns can be accessed. There-
fore, the system is not limited to a fixed number of con-
figurations, thereby providing increased versatility over
prior systems.

[0016] Use of a metering tip for purposes of puncturing
the pre-stressed test element reduces the overall com-
plexity of an automated apparatus in that washing mod-
ules or supplies are no longer required. In addition, risk
of contamination or fluidic carryover is significantly re-
duced.

[0017] These and other features and advantages will
become readily apparent from the following Detailed De-
scription, which should be read in conjunction with the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
[0018]

FIGS. 1 and 2 are front views of a pair of prior art
immunodiagnostic test elements;

FIG. 3 is a partial top perspective view of a prior art
immunodiagnostic testing apparatus;

FIG. 4 is a simplified front view of the testing appa-
ratus of Fig. 3;

FIG.5is a partial side elevational view of the piercing
assembly of the prior art immunodiagnostic testing
apparatus of Fig. 3;

FIGS. 6 and 7 depict top perspective and top plan
views of a test element made in accordance with one
embodiment prior to piercing of the pre-weakened
portions of the foil wrap;
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FIGS. 8 and 9 depict top perspective and top plan
views of the test element of Figs. 6 and 7 following
piercing of the pre-weakened portions; and

FIGS. 10-13 depict side views of a test column of
the immunodiagnostic test element of Figs 8 and 9,
sequentially illustrating a process of adding a weak-
ened feature to the foil wrap, as well as a subsequent
punching step in accordance with an embodiment to
permit access to the contents of the test column by
means of a metering tip member.

DETAILED DESCRIPTION

[0019] The following discussion relates to certain ex-
emplary embodiments of an immunodiagnostic test ele-
ment, in this case a gel card or bead cassette. It will be
readily apparent to those of skill in the field that the in-
ventive concepts described herein also relate to literally
any other form of immunodiagnostic test element that
includes at least one test chamber and a wrap, such as,
for example, a foil wrap, which covers the at least one
testchamber. In addition, certain terms are used through-
out this discussion in an effort to provide a frame of ref-
erence withregard to the accompanying drawings. These
terms should not be regarded as limiting, except where
so specifically indicated.

[0020] For purposes of background, Figs. 1 and 2 il-
lustrate a pair of prior art immunodiagnostic test ele-
ments. More specifically, Fig. 1 depicts a gel card 20
while Fig. 2 depicts a bead cassette 30. Each of the test
elements 20, 30 include a number of common structural
features. That is, each test element 20, 30 commonly
includes a support member 26 in the form of a planar
substrate having a top side 27 and a bottom side 28,
wherein the substrate supports a plurality of microtubes
or test columns 34. The microtubes 34 are made from a
transparent material and are further defined by an upper
portion 37 having an open top opening, an inwardly ta-
pering transitional portion 39 and a lower portion 41. A
predetermined quantity of an inert material 38, 42, is con-
tained within the lower portion 41 of each test column 34,
as typically provided by a manufacturer. In the instance
of the gel card 20, the inert material 38 is a gel material,
such as Sephacryl or other suitable material, while in the
instance of the bead cassette 30, the inert material 42 is
defined by a matrix of glass or other beads. Each of the
inert material 38, 42 is typically defined by a plurality of
particles having a diameter of between about 10 and 100
microns. Typically, an antibody or an antigen or carrier
bound antigen or antibody is provided to the inert material
38, 42 contained in each microtube 34 in an aqueous
slurry or suspension, also typically provided by the man-
ufacturer. A pierceable foil wrap 50 provided at the top
side 27 of each test element 20, 30 covers that seals the
microtubes 34 in order to protect the contents and also
to prevent dehydration or degrading thereof.

[0021] The foregoing immunodiagnostic test elements
20, 30 can be used in an automated testing apparatus
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60, such as that shown in Figs. 3-5. In brief, the testing
apparatus 60 is defined by a frame 64 that retains a
number of components including a reagent and sample
supply 70, an incubator station 80, a centrifuge 90, an
analysis station 100, and a drawer assembly 190, each
shown in Fig. 3. More particularly, the sample and rea-
gent supply 70 of this apparatus 60 includes a sample
rack 74 as well as a reagent rack 78, each of which con-
tain bottles or vials of patient sample and reagent, re-
spectively. The supply is constructed as a rotor that is
rotatable about a center axis by means of a drive mech-
anism that includes a motor 77, Fig.4, wherein a bar code
reader 79 is further provided in relation to the supply 70
as well as a tube hold-down assembly 76 disposed over
a portion thereof. The incubator station 80 includes a
cassette rack 82 that further includes respective first and
second sections 84, 86, as well as a drive mechanism
that includes a motor 88. The centrifuge 90 includes a
rotor 94 and a motor 98. The analysis station 100 includes
holding means 102, illumination means 104, an imaging
subsystem 106, a processing subsystem 108, a transport
subsystem 110, a storage rack 115, a bar code reader
112, and a waste receptacle 116. The drawer assembly
190 includes a drawer 192, Fig. 4, a slide tray 194, Fig.
4, a motor 195, a sensor bar 196, a bar code reader 198
and a holding area 197. A transport assembly 130, Fig.
4, of the testing apparatus 60 includes a robot arm 134,
Fig. 4, and a gripper 138, Fig. 4. Finally, a pipette assem-
bly 120, Fig. 4, includes a pipette 124, Fig. 4, attached
to a robot arm 128, Fig. 4, this assembly further including
shallow and deep wash areas 122, 125, as well as cell
dilution packs 127.

[0022] Inthe testing apparatus 60 shown, for example,
a plurality of test elements 30, such as those previously
described according to either Figs. 1 or 2, are initially
supported within the drawer 192 and are read by the bar
code reader 198. Assuming the read is successful, the
test elements 30 are loaded by means of the transport
assembly 130 and the gripper 138 into the cassette rack
82 of the incubator 80. A piercing assembly 140, Fig. 5,
is disposed above the first and second sections 84, 86
of the cassette rack 82 of the incubator 80 and includes
a support subassembly 144 that includes a slide support
145, Fig. 5, having a plurality of puncture needles 146,
Fig. 6, that are reciprocably movable, such as by means
of solenoids (not shown). The incubator 80, as driven by
the motor 88, is used to incubate patient sample added
to each of the test columns from one of the vials of the
sample rack 65, the incubator further including an as-
sembly 76 that holds down the sample and reagent vials.
The pipette 124 of the pipette assembly 120 is used to
aspirate sample from the sample rack 65, while the pierc-
ing assembly 140, Fig. 5, is used to puncture each of the
microtubes of the then-incubated test elements 30. Once
the puncturing step has been completed as shown by
the test elements shown in Figs. 6 and 7, the pipette 124
can then be used to dispense a predetermined quantity
of patient sample (and possibly additional reagents) from
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the sample and reagent supply 70 into each of the test
columns 34, Fig. 2, wherein the mixture can be suitably
incubated.

[0023] Following incubation and in the described test-
ing apparatus 60, the test elements 30 are removed from
the incubator 80 by means of the transport assembly 130
to the centrifuge 90 wherein the test elements 30 are
then spun down, thereby accelerating an agglutination
reaction as red blood cells are clumped together in the
presence of coated reagents. The plurality of beads dis-
posed in each column of the test element 30 includes
particles having diameters ranging between about 10 and
100 microns, providing a matrix for the red blood cells,
but not the heavier formed agglutinates to pass through
by filtering. The resulting reaction can be imaged within
the analysis station 100 of the apparatus 60 by means
of the illumination assembly 104 and imaging subsystem
106, the latter being connected to the processing sub-
system 108 having machine vision for grading of the re-
action. Additional details concerning the foregoing test-
ing apparatus 60 are provided in commonly-assigned
U.S. Patent No. 5,578,269 to Yaremko et al., the entire
contents of which are herein incorporated by reference.
[0024] With the preceding being provided as back-
ground a test element 150 is shown in Figs. 6 and 7, in
accordance with one embodiment. For the sake of clarity,
features that are similar to those previously described
with regard to Figs. 1 and 2 are labeled with the same
reference numerals for the sake of clarity. Test element
150 includes a planar substrate 26 having a top side 27
and an opposing bottom side 28 wherein the substrate
supports a plurality of transparent microtubes 34. The
substrate 26 and microtubes 34 are preferably each
made from a lightweight durable plastic material, such
as polystyrene, polyamide, acrylic or other suitable ma-
terial. Each of the microtubes 34 is defined by an open
top opening formed in an upper portion having a diameter
that is substantially larger than that of a lower portion 41,
the upper and lower portions being linked by an inwardly
transitioning transitional portion 39 to form a test chamber
that contains a quantity of an inert material, in this in-
stance, a matrix of glass beads having a diameter be-
tween about 10 and 100 microns. A foil wrap 50 is adhe-
sively or otherwise attached to the top side 27 of the test
element 110.

[0025] Unlike the previously known test element 30,
however, the test element 150 and specifically the foil
wrap 50 is further defined by a plurality of weakened por-
tions 154 formed therein. Each of the weakened portions
154 areformedin asection thatis disposed directly above
the upper portion of each transparent microtube 34.
[0026] Referring to Figs. 10-13, a test element 150 is
shown, depicting sequentially one technique for forming
the above-noted weakened or pre-stressed portions 154.
As noted previously, the test element 150 has at least
one microtube 34 supported by the planar substrate 26
that contains a predetermined quantity of an inert test
material such as gel material or glass beads (not shown
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in these views). A foil seal 50 is secured onto the top side
of the test element 150, preferably by adhesive or other
bonding means.

[0027] Still referring to Figs. 10-13, the following ex-
ample can be performed within an automated testing ap-
paratus such as the apparatus previously discussed with
regard to Figs 3-5 or can be performed manually. In each
of these views beginning with Fig. 10, the test element
110 is not shown as supported, but would be supported,
for example, within an incubator 68, Fig. 3, as described
in previously cross-referenced and commonly-assigned
US Patent No. 5,578,269 to Yaremko et al., in a known
manner.

[0028] Referring to Fig. 11, a punch 170 or other ele-
ment is used to locally prestress the foil layer 50 imme-
diately above each microtube 34 of the test element 150.
In this manner, the punch 170 does not puncture the layer
50, but rather merely locally deforms a portion 154 of the
foil layer 50 inwardly towards the interior of the column
given that there is no resisting surface acting against the
force of the punch. As aresult, the weakened portion 154
assumes a inwardly-curved bowl-like shape. In this ex-
ample, a shaped punch head 176 having a concave con-
figuration is used to perform this operation. Alternatively,
other apparatus could be used for purposes of creating
each pre-weakened portion 154. For example, the me-
tering probe of the automated apparatus could alterna-
tively be used in terms of this operation. The punch 170
is then raised and moved out of position, leaving the test
element 150 as shown in Fig. 12.

[0029] Following this step and referring to Fig. 13, the
weakened portion 154 of the foil layer 50 can actually be
punctured to permit access to the contents of the test
chamber(s). According to this specific embodiment,
puncture can be done using a metering tip member, such
as a Vitros™ metering element manufactured by Ortho-
Clinical Diagnostics, Inc. The metering tip member 180
is disposable, being made from a plastic material and
defined by a tapering cylindrical body 182. The tip mem-
ber 180 is further defined by an upper tip opening 184,
a lower tip opening 186 and an interior 188. In this ex-
ample, the metering tip member 180 is shown as attached
to a metering mechanism 189 (shown diagrammatically
in Fig. 13) that includes a proboscis that is attached to
the upper tip opening 184 of the tip member. The tip mem-
ber 180 retains a quantity of patient sample 183 or other
fluid within its interior 188 that is aspirated from a supply
such as the sample and reagent supply 70, Fig. 3, within
the testing apparatus 60, Fig. 3. The metering mecha-
nism 189 includes a stepper motor that enables the pro-
boscis and attached tip member 180 to also be moved
vertically in the direction of arrow 181, enabling the tip
member to be moved into a position to permit the tip
member to be lowered in order to puncture the weakened
portion 154 of the foil layer 50 and access the interior of
each microtube 34 of the test element 150 as shown in
Fig. 13. In addition, the metering tip member 180, by al-
ready containing a quantity of patient sample 183 from
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the patient sample supply 70, Fig. 3, of the apparatus 60,
Fig. 3, can actually perform both the puncturing and dis-
pensing steps in a continuous operation, thereby signif-
icantly improving throughput in a suitably equipped ap-
paratus. In addition, the inwardly curved shape of each
weakened portion 154 provides another advantage by
reducing the incidence of splashing or cross-contamina-
tion between adjacent column.

[0030] Referring to Figs. 8 and 9, the test element 150
is shown following puncture of the pre-weakened por-
tions 154 by means of the metering tip member 180, Fig.
13, wherein each of the multiple punctures as shown are
highly repeatable in terms of their geometry and size.
This repeatability reduces the chance of spillage or cross-
contamination between adjacent columns of the test el-
ement 150.

[0031] Once the metering tip member 180 has dis-
pensed a quantity of patient sample, the tip member can
be withdrawn from the test element 150 and discarded,
such as through a drop chute (not shown) or other dis-
posal means. Similar operations can be performed for
each of the remaining microtubes 34 of the test element
150 prior to test wherein each of the test elements have
been positioned in an incubator assembly 80, Fig. 3, of
the automated apparatus 60, Fig. 3.

[0032] Following the preceding operation, the patient
sample can be incubated and then the test element can
be moved to the centrifuge 90, Fig. 3, of the apparatus
60, Fig. 3, wherein the test element 150 can be spun
down in advance of a subsequent detection of an agglu-
tination reaction, if any, between the bound matrix and
the red blood cells of the sample. Exemplary operations
of this type are described in commonly-assigned US Pat-
ent No. 5,911,000 to Shen.

PARTS LIST FOR FIGS. 1-13

[0033]

20 gel card

26 support member (planar substrate)
27 top side

28 bottom side

30 bead cassette

34 microtubes (test column)

37 upper portion

38 gel material

39 inwardly tapering transitional portion
41 lower portion

42 bead matrix

50 foil wrap

54 label

55 bar code

58 panel

60 automated testing apparatus

64 frame

70 sample and reagent supply

74 sample rack
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76

77

78

79

80

82

84

86

88

90

94

98

100
102
104
106
108
110
112
115
116
120
122
124
125
127
128
130
134
138
140
144
146
150
154
170
176
180
181
182
183
184
186
188
189
190
192
194
195
196
197
198

[0034]

10

tube hold-down assembly
drive means

reagent rack

bar code reader
incubator station
cassette rack

first section

second section
motor

centrifuge

rotor

motor

analysis station
holding means
illumination means
imaging subsystem
processing subsystem
transport subsystem
bar code reader
storage rack

waste receptacle
pipette assembly
shallow wash area
pipette

deep wash area

cell dilution racks
robot arm

transport assembly
robot arm

gripper

piercing assembly
support subassembly
piercing needles
test element
weakened or pre-stressed portions
punch

punch head
metering tip member
direction

cylindrical body
sample

upper tip opening
lower tip opening
interior

metering mechanism
drawer assembly
drawer

slide tray

motor

sensor bar

holding area

bar code reader

It will be understood that numerous variations
and modifications are possible within the ambits of the
inventive concepts described herein, as provided in the

following claims.



11 EP 2 257 820 B1 12

Claims

1.

An immunodiagnostic test element (150) compris-
ing:

a planar substrate (26);

a linear array of test columns (34) each of said
test columns (34) containing a test material and
supported by said planar substrate (26); and

a pierceable wrap (50) directly covering an up-
per portion of said test columns (34)
characterised in that said pierceable wrap (50)
includes a weakened inwardly deformed portion
(154) formed directly above each said test col-
umn (34), each said weakened inwardly de-
formed portion (154) being formed by locally pre-
stressing said portion (154) to create each in-
wardly deformed portion (154), but not to the
point of puncturing the wrap (150), wherein said
pierceable wrap is a single layer.

A test element (150) as recited in Claim 1, wherein
each said weakened portion (154) is substantially
concave in shape.

A test element (150) as recited in Claim 1, wherein
said test element (150) is one of a gel card and a
bead cassette.

A test element (150) as recited in Claim 1, wherein
each said weakened inwardly deformed portion
(154) enables piercing of same by a detering tip
member without splashing of the contents of a test
column (34) of said test element (150) into adjacent
test columns (34) thereof.

A test element (150) as recited in Claim 1, wherein
said wrap (50) is a foil wrap.

Animmunodiagnostic testing apparatus comprising:

a sample supply;

an incubator (68),

at least one test element (150), according to
Claim 1;

a plurality of disposable metering tip members;
and

a mechanism for providing a pre-stress on said
pierceable wrap (50) prior to puncture of said
wrap (50), enabling said wrap (50) to be punc-
tured by one of said disposable metering tip
members.

An apparatus as recited in Claim 6, wherein said
mechanism for providing said pre-stress is a meter-

ing probe.

An apparatus as recited in Claim 6, wherein said
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12.

13.

14.

15.

16.

mechanism for providing said pre-stress is a punch
(170).

An apparatus as recited in Claim 6, wherein said
disposable metering tip member used to puncture
said pierceable wrap (50) is attached to a proboscis
and includes a quantity of patient sample aspirated
from said sample supply prior to said puncture op-
eration.

An apparatus as recited in Claim 6, wherein said
pierceable wrap (50) is a foil wrap.

A method of testing a patient sample in an automated
immunodiagnostic apparatus using atest card (150),
said method comprising the steps of:

providing at least one test card (150), said at
least one test card (150) including a planar sup-
port substrate (26), at least one test column (34)
attached to or integral to said support substrate
(26) and a pierceable wrap (50) being a single
layer overing a top facing side of said at least
one test card (150) and an upper portion of said
at least one test column (34), said pierceable
wrap (50) solely covering the contents of said at
least one test column (34); and

prestressing at least one portion of the piercea-
ble wrap (50) directly above the contents of said
at least one test column (34) by deforming said
at least one wrap portion inwardly towards the
interior of said at least one test column (24), but
without puncturing the wrap (50), wherein said
pre-stressing step creates a weakened portion
(154), and

puncturing said weakened portion (154) using a
disposable metering tip member attached to a
metering mechanism of said immunodiagnostic
apparatus.

A method as recited in Claim 11, wherein the pre-
stressing step is performed in said automated immu-
nodiagnostic apparatus.

A method as recited in Claim 11, wherein said pre-
stressing step is performed at the time of test card
manufacture.

A method as recited in Claim 12, wherein the pre-
stressing step is performed using a punch (170).

A method as recited in Claim 11, including the addi-
tional step of puncturing said wrap (50) after said
pre-stressing step.

A method as recited in Claim 11, wherein each said
disposable metering tip member includes a quantity
of patient sample therein, said method including the
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additional step of dispensing said sample into said
at least one test column (34) using said metering tip
memberimmediately following puncture of said wrap
(50).

Patentanspriiche

Immundiagnostisches Testelement (150), umfas-
send:

ein ebenflachiges Substrat (26),

eine lineare Anordnung von Testsdulen (34),
wobei jede der Testsaulen (34) ein Testmaterial
enthalt und von dem ebenflachigen Substrat
(26) unterstitzt wird; und

eine durchstechbare Hiille (50), die direkt einen
oberen Abschnitt der Testsaulen (34) abdeckt,
dadurch gekennzeichnet, dass die durch-
stechbare Hiille (50) einen ausgediinnten nach
innen verformten Abschnitt (154) aufweist, der
direkt Gber jeder der Testsaulen (34) geformtist,
wobei jeder ausgediinnte nach innen verformte
Abschnitt (154) durch ortliche Vorbeanspru-
chung des Abschnitts (154) zur Erzeugung je-
des nach innen verformten Abschnitts (154),
aber nicht bis zu dem Punkt des Durchstechens
der Hille (50) geformt wird, worin die durch-
stechbare Hiille eine einzelne Schicht ist.

Testelement (150) nach Anspruch 1, worin jeder der
ausgediinnten Abschnitte (154) im Wesentlichen
konkav geformt ist.

Testelement (150) nach Anspruch 1, worin das Tes-
telement (150) eine Gelkarte oder eine Kugelkasset-
te ist.

Testelement (150) nach Anspruch 1, worin jeder der
ausgediinnten nach innen verformten Abschnitte
(154) Durchstechen desselben mit einem Dosier-
spitzenelement ohne Verspritzen des Inhalts einer
Testsaule (34) des Testelements (150) in benach-
barte Testsaulen (34) davon ermdglicht.

Testelement (150) nach Anspruch 1, worin die Hlle
(50) eine Folienhiille ist.

Immundiagnostische Testvorrichtung, umfassend:

einen Probenvorrat;

einen Inkubator (68);

zumindest ein Testelement (150) nach An-
spruch 1;

eine Vielzahl von Einweg-Dosierspitzenele-
menten; und

einen Mechanismus zur Bereitstellung einer
Vorbeanspruchung auf der durchstechbaren
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Hulle (50) vor dem Durchstechen der Hiille (50),
wodurch die Hille (50) von einer der Einweg-
Dosierspitzenelemente durchstochen werden
kann.

Vorrichtung nach Anspruch 6, worin der Mechanis-
mus zur Bereitstellung der Vorbeanspruchung eine
Messsonde ist.

Vorrichtung nach Anspruch 6, worin der Mechanis-
mus zur Bereitstellung der Vorbeanspruchung ein
Stempel (170) ist.

Vorrichtung nach Anspruch 6, worin das zum Durch-
stechen der durchstechbaren Hiille (50) verwendete
Einweg-Dosierspitzenelement an einem Riissel be-
festigt ist und eine Menge einer Patientenprobe auf-
weist, die aus dem Probenvorrat vor dem Punktions-
vorgang aspiriert wurde.

Vorrichtung nach Anspruch 6, worin die durchstech-
bare Hiille (50) eine Folienhdlle ist.

Verfahren zum Testen einer Patientenprobe in einer
automatisierten immundiagnostischen Vorrichtung
unter Verwendung einer Testkarte (150), wobei das
Verfahren folgende Schritte umfasst:

Bereitstellen zumindest einer Testkarte (150),
wobei die zumindest eine Testkarte (150) ein
ebenflachiges Tragersubstrat (26) aufweist, wo-
bei zumindest eine Testsaule (34) an dem Tra-
gersubstrat (26) befestigt oder damit einstilickig
ist, und wobei eine durchstechbare Hulle (50),
die eine einzelne Schicht ist, eine nach oben
weisende Seite der zumindest einen Testkarte
(150) und einen oberen Abschnitt der zumindest
einen Testsaule (34) abdeckt, wobei die durch-
stechbare Hulle (50) allein den Inhalt der zumin-
dest einen Testsaule (34) abdeckt; und
Vorbeanspruchen zumindest eines Abschnitts
der durchstechbaren Hiille (50) direkt Gber dem
Inhalt der zumindest einen Testsaule (34) durch
Verformen des zumindest einen Hillenab-
schnitts nach innen zum Innenraum der zumin-
dest einen Testsaule (34) hin, aber ohne Durch-
stechen der Hiille (50), worin der Vorbeanspru-
chungsschritt einen ausgediinnten Abschnitt
(154) erzeugt, und

Durchstechen des ausgediinnten Abschnitts
(154) unter Verwendung eines Einweg-Dosier-
spitzenelements, das an einem Messmechanis-
mus der immundiagnostischen Vorrichtung be-
festigt ist.

Verfahren nach Anspruch 11, worin der Vorbean-
spruchungsschritt in der automatisierten immundia-
gnostischen Vorrichtung durchgefihrt wird.
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Verfahren nach Anspruch 11, worin der Vorbean-
spruchungsschritt zum Zeitpunkt der Herstellung der
Testkarte durchgefiihrt wird.

Verfahren nach Anspruch 12, worin der Vorbean-
spruchungsschritt mit einem Stempel (170) durch-
geflhrt wird.

Verfahren nach Anspruch 11, den zusatzlichen
Schritt des Durchstechens der Hiille (50) nach dem
Vorbeanspruchungsschritt aufweisend.

Verfahren nach Anspruch 11, worin jedes Einweg-
Dosierspitzenelement eine Menge einer Patienten-
probe darin enthalt, wobei das Verfahren den zu-
satzlichen Schritt der Abgabe der Probe in die zu-
mindest eine Testsaule (34) unter Verwendung des
Dosierspitzenelements unmittelbar nach Durchste-
chen der Hillle (50) aufweist.

Revendications

1.

Elément (150)
comportant :

de test d’immunodiagnostic

un substrat (26) plan ;

un ensemble linéaire de colonnes (34) de test,
chacune desdites colonnes (34) de test conte-
nant une matiére de test et étant supportée par
ledit substrat (26) plan ; et

une enveloppe (50) perforable recouvrant direc-
tement une partie supérieure desdites colonnes
(34) de test

caractérisé en ce que ladite enveloppe (50)
perforable comprend une partie (154) affaiblie
déformée versl'intérieur formée directement au-
dessus de chacune desdites colonnes (34) de
test, chaque dite partie (154) affaiblie déformée
vers l'intérieur étantformée par précontrainte lo-
cale de ladite partie (154) pour créer chaque par-
tie (154) déformée vers l'intérieur, mais pas au
point de percer I'enveloppe (50), ladite envelop-
pe perforable étant en une seule couche.

Elément (150) de test selon la revendication 1, dans
lequel chaque dite partie (154) affaiblie a une forme
sensiblement concave.

Elément (150) de test selon la revendication 1, dans
lequel ledit élément (150) de test est du type carte
gel et cassette a perles.

Elément (150) de test selon la revendication 1, dans
lequel chaque dite partie (154) affaiblie déformée
vers l'intérieur permet le percage de celle-ci par un
élémentembout de mesure sans éclabousser le con-
tenu d’'une colonne (34) de test dudit élément (150)
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de test dans ses colonnes (34) de test adjacentes.

Elément (150) de test selon la revendication 1, dans
lequel ladite enveloppe (50) est une enveloppe en
feuille.

Appareil de test d'immunodiagnostic comportant :

une amenée d’échantillon ;

un incubateur (68) ;

au moins un élément (150) de test, selon la re-
vendication 1 ;

une pluralité d’éléments embouts de mesure
jetables ; et

un mécanisme destiné a fournir une précon-
trainte sur ladite enveloppe (50) perforable
avant de percer ladite enveloppe (50), permet-
tant ainsi a ladite enveloppe (50) d’étre percée
par un desdits éléments embouts de mesure je-
tables.

Appareil selon la revendication 6, dans lequel ledit
mécanisme destiné a fournir ladite précontrainte est
une sonde de mesure.

Appareil selon la revendication 6, dans lequel ledit
mécanisme destiné a fournir ladite contrainte est un
poingon (170).

Appareil selon la revendication 6, dans lequel ledit
élément embout de mesure jetable utilisé pour per-
cer ladite enveloppe (50) perforable est fixé a un
canal capillaire et comprend une quantité d’échan-
tillon prélevé sur un patient aspirée depuis ladite
amenée d’échantillon avant ladite opération de per-

cage.

Appareil selon la revendication 6, dans lequel ladite
enveloppe (50) perforable est une enveloppe en
feuille.

Méthode de test d’'un échantillon prélevé sur un pa-
tient dans un appareil d'immunodiagnostic automa-
tisé en utilisant une carte (150) de test, ladite mé-
thode comportant les étapes consistant a :

fournir au moins une carte (150) de test, ladite
au moins une carte (150) de test comprenant un
substrat (26) de support plan, au moins une co-
lonne (34) de testfixée ouintégrée audit substrat
(26) de supportetune enveloppe (50) perforable
en une seule couche recouvrant un cété orienté
vers le haut de ladite au moins une carte (150)
de test et une partie supérieure de ladite au
moins une colonne (34) de test, ladite enveloppe
(50) perforable recouvrant uniquement le con-
tenu de ladite au moins une colonne (34) de
test ; et
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précontraindre au moins une partie de I'enve-
loppe (50) perforable directement ou au-dessus
du contenu de ladite au moins une colonne (34)
de test en déformant ladite au moins une partie
d’enveloppe vers lintérieur vers I'espace inté-
rieur de ladite au moins une colonne (34) de test,
mais sans percer I'enveloppe (50), ladite étape
de précontrainte créantune partie (154) affaiblie
et

percer ladite partie (154) affaiblie a I'aide d’'un
élément embout de mesure jetable fixé a un mé-
canisme de mesure dudit appareil d'immunodia-
gnostic.

Méthode selon la revendication 11, dans laquelle
I'étape de précontrainte est réalisée dans ledit ap-
pareil d’immunodiagnostic automatisé.

Méthode selon la revendication 11, dans laquelle la-
dite étape de précontrainte est réalisée au moment
de la fabrication de la carte de test.

Méthode selon la revendication 12, dans laquelle
I'étape de précontrainte est réalisée en utilisant un
poingon (170).

Méthode selon la revendication 11, comprenant
I'étape supplémentaire consistant a percer ladite en-
veloppe (50) aprés ladite étape de précontrainte.

Méthode selon la revendication 11, dans laquelle
chaque élément embout de mesure jetable com-
prend, a l'intérieur de celui-ci, une quantité d’échan-
tillon prélevé sur un patient, chaque méthode com-
prenant I'étape supplémentaire consistant a distri-
buer ledit échantillon dans ladite au moins une co-
lonne (34) de test en utilisant ledit élément embout
de mesure immédiatement aprés le pergage de la-
dite enveloppe (50).
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